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SUMMARY 

Trimethylox~sulfonium-~~C i od ide  (30% 13C-enriched) was. prepared 

from l3C-labe1led barium carbonate  by proceeding through methanol- 

1 3 C  and methyl- C iodide.  

t i o n  of tr imethyloxosulfonium iod ide  which afforded 53.6% of product 

w a s  modified so t h a t  a 77% y i e l d  of trimethyloxosulfonium-13C i od ide  

w a s  obtained.  

13 The o r i g i n a l  procedure f o r  t h e  prepara- 
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INTRODUCTION 

Dimethyloxosulfonium methyl ide,  prepared by r e a c t i o n  of tr imethyloxo- 

sulfonium iod ide  with sodium hydroxide,  w a s  f i r s t  reported by Corey (1) in 1962 

and w a s  shown t o  be a r e a c t i v e  nuc leoph i l i c  y l i d  capable  of " i n t e r a c t i n g  with 

t h e  carbonyl func t ion  of aromatic and nonconjugated aldehydes and ketones t o  

form ox i r anes  and with a,B-unsaturated ketones which are Michael r e c e p t o r s  t o  

form cyclopropyl  ketones." (2,3,4) Since 1965 t h i s  reagent  o r  i t s  d e r i v a t i v e s  

have been used t o  in t roduce  t h e  cyclopropyl  group i n t o  a v a r i e t y  of tropones 

and benzotropones producing homo- and benzohomotropones. (5) Our i n t e r e s t  i n  

t h e  s tudy of t h e  13C nmr of t h e  carbonium ions  generated from t h e s e  homo- and 

benzohomotropones i n i t i a t e d  our i n t e r e s t  in t h e  in t roduc t ion  of cyclopropyl- 

13C i n t o  t h e  tropones and benzotropones v i a  t h e i r  r e a c t i o n  wi th  dimethyloxo- 

su l f  onium methylide-13C. 

*Addressee f o r  correspondence. 
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I n  o rde r  t o  o b t a i n  t h e  h i g h e s t  y i e l d  p o s s i b l e  f o r  t h e  p r e p a r a t i o n  of t h e  

s t a r t i n g  m a t e r i a l ,  trimethyloxo~ulfonium-~~C i o d i d e ,  a n  i n v e s t i g a t i o n  of t h e  

r e a c t i o n  used by Corey t o  p repa re  t h i s  compound w a s  a l s o  undertaken.  

s u i t a b l e  changes i n  t h e  r a t i o  of t h e  s t a r t i n g  dimethyl  s u l f o x i d e  and methyl 

i o d i d e  it has been p o s s i b l e  t o  i n c r e a s e  t h e  y i e l d  of t r imethyloxosulfonium 

i o d i d e  from 53.6% o r i g i n a l l y  r e p o r t e d  ( 4 )  t o  77%. 

With 

RESULTS AND DISCUSSION 

The s y n t h e t i c  scheme used t o  p r e p a r e  t h e  t r ime thy loxosu l f  o n i u ~ n - ~ ~ C  i o d i d e  

i s  summarized i n  t h e  fo l lowing  r e a c t i o n  sequence: 

LiA1H4 H+ 
13C02 - 13CH OH &13CH31 

(1) Ba13C03- 3 

(2 )  1 3 ~ ~ 3 ~  + ( C H ~ ) * S O  _t (CH SOI 
3 3  

S y n t h e t i c  methods were t e s t e d  us ing  bo th  un labe l l ed  and 13C-labelled barium 

carbonate .  The procedure of Nystrom ( 6 )  as modified below f o r  t h e  p r e p a r a t i o n  

of 13CH30H was found t o  y i e l d  81% of 90% 13C-enriched product .  Using t h e  method 

of Roberts (7)  a f fo rded  62% of 90% 13C-enriched 13CH31. 

r e a c t i o n  of dimethyl  s u l f o x i d e  and un labe l l ed  methyl i o d i d e  showed t h a t  varying 

t h e  r a t i o  of r e a c t a n t s  could i n c r e a s e  t h e  y i e l d  pf t r imethyloxosulfonium i o d i d e  

t o  77% as shown i n  Table  I .  Using a r a t i o  of 1 . 5  : 1 unlabe l l ed  dimethyl  

s u l f o x i d e  t o  90% 13C-enriched 13CH I a f fo rded  77% of 30% trimethyloxosulfonium- 

I 3 C  i od ide .  

I n v e s t i g a t i o n  of t h e  

3 

EXPERIMENTAL 

Methanol-l3C. The procedure used t o  p repa re  t h i s  compound was e s s e n t i a l l y  

t h a t  of Nystrom ( 6 )  wi th  t h e  main mod i f i ca t ion  being t h a t  s u l f u r i c  a c i d  w a s  

used t o  gene ra t e  1 3 C 0  

r e a c t i o n  sequence w a s  performed on a vacuum l i n e .  The product  obtained w a s  

removed from t h e  vacuum l i n e  and r e d i s t ~ i l l e d  t o  g i v e  2 . 6  g (81  mmole, 81% based 

on barium ~ a r b o n a t e - ~ ~ C )  of 90%-enriched methanol-I3C; nmr (nea t )  6 

c o n s i s t s  of a doub le t  cen te red  a t  3 .31 ppm (J = 140 Hz) f o r  90%-enriched 

13CH OH and a s i n g l e t  f o r  '*CH a t  3.31 ppm f o r  10%-unlabel led I2CH30H. The OH 

from t h e  barium carbonate-13C and t h a t  t h e  complete 2 

1 3  
CH3 

CH 

3 3 



Table I 

Yields  of Trimethyloxosulfonium Iodide Obtained With Varying Ratiosa of S t a r t i n g  
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m l  

4.5 

5.4 

6.0 

6.5 

7.0 

7.5 

8.0 

8.5 

9.0 

9.5 

10.0 

11.0 

12.0 

15.0 

- 
4.95 

5.94 

6.60 

7.15 

7.70 

8.25 

8.80 

9.35 

9.90 

10.45 

11.00 

12.10 

13.20 

16.50 

m o l e  

63.4 

76.0 

84.5 

91.5 

98.6 

105.6 

112.6 

119.7 

126.7 

133.8 

140.8 

154.9 

168.9 

211.2 

- A 
4.2 

8.5 

10.0 

10.8 

11.4 

11.7 

11.5 

10.3 

8.8 

7.2 

5.5 

3.4 

2.8 

2.2 

& 
19.1 

38.6 

45.4 

49.1 

51.8 

53.2 

52.3 

46.8 

39.9 

32.7 

24.9 

15.4 

12.7 

9.9 

Yield , 
z 

30.3 

55.9 

65.9 

71.1 

75.1 

77.0 

75.7 

67.8 

57.9 

47.4 

36.2 

22.4 

18.4 

14.5 

=The amount of methyl iod ide  used was  held constant  a t  4.3 m l  (9.8 g ,  

69 mmole) throughout a l l  t h e  runs reported.  

are t h e  average of t h r e e  consecut ive reac t ions  where the  y i e l d s  of e i c h  

agreeded wi th in  1%. 

b A l l  t h e  r e s u l t s  reported 

proton f o r  both spec ies  appeared a t  4.2 ppm. 

Methyl-13C Iodide.  The procedure used t o  prepare t h i s  compound is  

e s s e n t i a l l y  t h a t  used by Roberts (7) f o r  t h e  prepara t ion  of 14CH31.  This  

procedure afforded 7 . 1  g (50 m o l e ,  62%) of 90%-enriched product,  bp 40-41" 

(760 mm); nmr (CC14) 6 13CH3 doublet  centered a t  2.20 ppm (JcH = 152Hz) f o r  

90%-enriched 13CH I and a s i n g l e t  f o r  12CH31 a t  2.20 ppm f o r  10% 12CH31. 3 

Anhydrous Dimethyl Sulfoxide.  Dimethyl su l foxide  (Matheson, Colemen and 

Bel l )  was s t i r r e d  overnight over powdered calcium hydride and then d i s t i l l e d  

under reduced pressure,  bp 64-65O (4 mm). The r e s u l t i n g  anhydrous dimethyl  

su l foxide  w a s  used immediately. 
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Trimethyloxosulf ~ n i u m - ~ ~ C  Iodide.  Th i s  compound was prepared by t h e  method 

of Corey (4) but  u s ing  d i f f e r e n t  r a t i o  of r e a c t a n t s .  A s o l u t i o n  of 7.5 m l  

(8.25 g ,  105.6 mmole) of anhydrous dimethyl  s u l f o x i d e  and 4.3 m l  (9.8 g,  69 

m o l e )  of methyl i od ide  (90X-enriched I3C) was placed i n t o  a 15 ml one-necked 

round-bottomed f l a s k  equipped w i t h  a condenser and a n i t r o g e n  i n l e t  t ube  

a t t ached  t o  t h e  top  of t h e  condenser.  

connected t o  a mercury-sealed U-tube t o  which t h e  system w a s  opened. 

mixture  was r e f luxed  under n i t r o g e n  f o r  24 h r s  du r ing  which t i m e  a yellowish- 

brown s o l i d  p r e c i p i t a t e d .  The s o l i d  was f i l t e r e d  and washed wi th  20 m l  of cold 

t e t r ahydro fu ran  and t h e n  a i r  d r i e d  t o  g i v e  11.7 g (53.2 m o l e ,  77%) of f i n e  

white  c r y s t a l s  of tr imethyloxosulfonium iod ide  (30%-enriched 13C), mp 176-177" ; 

nmr (d -DMSO) 6 ( CH ) 

The o t h e r  end of t h e  n i t r o g e n  tube was 

This  

1 3  c o n s i s t s  of a doub le t  cen te red  a t  3.90 ppm (JcH = 6 3 3  
13 145-146 Hz) f o r  30% ( 

70% ( CH3)3SOI. 

CH3)3SOI and a s i n g l e t  f o r  

12 
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